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(54) CIRCUIT BOARD AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit board 
where the current capacity of the through hole conductive 
part made by filling conductive paste into the through hole 
made by punching in an insulating substrate of paper 
base material is made larger (the resistance valve is made 
smaller). 

SOLUTION: A through hole 1 is made by thrusting a 
punching pin from the surface side of the insulating 
substrate 4 of paper base material which has copper 
circuits including copper lands 2 and 3 on both sides. The 
inside periphery part 3a of a copper foil land 3 on rear 
side is curved inward of the through hole 1 by inserting 
the tip P1 of an extensible pin P into the opening on rear 
side of the through hole 1 from the rear side of the 
insulating substrate 4, and also a bulge B within the 
through hole 1 of the insulating substrate 4 is shaved off. 
A through hole conductive part 5, which electrically 
connects the copper lands 3 and 4 positioned at both 
ends of the through hole 1, is made by charging the 
through hole 1 with conductive paste and hardening it 
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(57) 

t^££&fflLT*/u-*-/ui ^Mt6 9 

4 co SI ffi ffl'J A » 5> * ^ - /1 > - / ^ 1 <£> 35 ® (HI ffi p &T* ( z. m (# fc B 

> p cassis p i *fflA Lxmmmmy > m s <o^\ 

BZmVtil&o */u-*-/H fc^®^-* h*r5fc«L 

K2, 3 tffl«w(iffl3:twffi^i-5^^-^-/usfi[flaa; 
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W»g I: u r * 5 <t , 

fM«BfSlHiaSatKilfiffi«J«?BlslBS i , 

mJ ElfeftSKo ffiESBnfflM* vf - ? > f v £ff A*t 

5^^v^ADXtc«J:i9JBRgSixT, fffiE3eMi]g^[E] 

flu E&Slft£& i * JTii-f 6 ^ ^- * — /u- t , 

umm 2 1 mmmm^-x h jtjgfitas 6 x i o 

S Q • craHTOlttt^-^ hT**>5S8*gl dE* 
2 MEflcOlHl&gKo 

*ffif&-tz>mm<omh*ft 3 o ^ mEA±s>5gs*g i i-e 

[S»#Ji 5l B(lE^^-^-/Koaffifti|BHPSl5*:IHtf 
SftE*iffiftl«JS7> Kwrtffl«ia»l-, itftEt6«gJEtf> 
ifflE«raMBBPffi<0/S^^ 

1 I^E«OIaI»8Stt[p 
E«ffil6ftfiffi<z>*ffiftl ri> & >f - > ^ t° > £ ?g § ifiij l 

rnfiE^^s^^^ste^r^Eco^Effi^^Hi® 

1-S^^-/^-^*^1-S^/u-/^-/ujgjSxSi, 
ja*l^i-ii»LT?e^S*Ll.oBftE^^-^-^iEa 
«t t> A# *ES*^rsft*iESffl»^&3tiffi(i|pi^ 

BSE * ^ - * -^Br&xm J: 9 ffM £ ixfc mJE * /u- 
* -/ke> ff^tK £ ffiJKr htztb (c mj E* ^- * - /kt? IS [1 

«r is £?Hsep»iia?ttj as» & si 9 & 5 > * - ^ > ^xs t , 
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KtS{I^^HuE^/i--^-/i-(0^ffifM^P^Ic^E^f* 
flMXSi:, 

USE* - 7Mf$.xm(D'& , ffir E * ^" * — /uco p^mif- 
a»a^-^ i: fclcfffiEiStt^-;* hSriui 

E^/u-^-/^fflE*ffi«fflPffl&U«HaEaffiftIBHP 
fflOHIS(-teE1-SH9E«SaJ»^)±lrfi*)i5 J; 9 

10 mmm^-x ^^mt^^^mtx^t^mmLxm 

[»*«7l BuE^-^ffMX^(l^^T^ N HUES 

S6lfell:fi<SW*ffi«iJ^ibBSE^/u— /ke>*6H»JBBp 
ffll-8«^^Effif*lfV(DME5fefiSer)*:l¥ALTBftE^^ 
— 7^— yW^E*ffiWMRaojaiffl(cfe-5*fSa5»*r5E 

E*wiHJB8fi«oJ8iS*«fco 

8 ] fluESft f voffEftfiga^HljESSffi 
©£{cmfEI!gttJ&#£fiiI 9 &£«mjffi#Sim&R«\ 
20 ^Ev^-t^>^x^ctmjE^-y?fMXg<t^^H#(c 

fto^t tir£ffi#m 6 (-E«coniKSffi<Di8je 

^LT»SI*«JiLra®ife«r^5Xat, 
^EfflS**»Ji^lcJbD/EL**s?>J!raJRL, huE^ 
fttt«l|g©iKfk^itms»Ti-§WT*Ji.o8aE^y^> 
^^^IffifeSa* T'flftEaHfkttWflgcoBgfk^itfi 1 Lfc 

30 

BftESJBftl^^^f-^^ic j;or^^-^"-/^Mt 

mJE ^ — ^ — /HfMX& J; 13 ?B^SixfcflSE^/u- 

tti+5ligttia5»S:fi'J 9 »5 i^v^X^ t % 

J: 9 t A ^ * iEtS ^ ^-f 5 ift A iCSeiJ»^^ ib jfcS I- r^l 
5 (c f* o T it & ■+ & ^ /h S < * S S ffi ffi S: *«fflS ic ^-T 
5ffif#t e ySrfflSL, WElft»ffifficoiaiiBSttJ^?>ii9E^ 
40 ^-^-/uco»lPf;^ixf«j|(t'tVw 
3t»^PBv^-^ALTmlE^/i-"^-/L.co^E 
BBP^/aiffl^fcSBSElBfSffl^fcME^/^-^-/^ 
l-*-^*ii:5yj-^ricXSi:, 
mjE^-7'^/SXfio^(c N flftE^/^— /K^rtSfitc 
©m^-^ h 6 £ £ t> l:*E8(!^-^ V &m 

E^/u-^-/^HuE^^I^Paico/^ia(ifi[ai-5HU 
ESSSfT»5>«0±{itafe5 J: -) tc^-r^^^-^ h^c 
ffix^ir, 

ffilE«S®^-^ H^AnSLTfigfcS-frSiOgfbxSirS:^ 
50 ffiLr©KSR^Kjl^5lHlBi£ffioKjg*ife s 
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«fk?lffiW±(-i-5» r i «r»j»i:-r6ai*JS9 tcE*o 

[B#Jgi2] H9EJ»«fk;ttW)!go«ft:*, HftEJnJR 
W?afi*-^ LT*DjRB#Pfl*HfiS-rs - t J: f9 »]«■*- 
6 r i *»«tr5«*«9 t-E«olHlKSKoB!aS*" 
S. 

[0 0 0 1 ] 

A"f S'^^^AaXKJ: 9 7fML*:*A— *-/u<t, 
[0 0 0 2] 

iffi*otttff] iH]i»stEwiHii8(ci«-raa£^**<45 

!§]&/** -v©iH£;*:# < f 5 , ^/u- 
fS©ifi|g6iS:/h*<tS) ^S^*5 B 86*©|i]K 

7^iaDM^Tl/^ 0 -Wx.fi, »^B84 2 -2 4 
1 0 9 WBBH8 49-88079 #fflB8 

5 0-9 7 5 5*Hfc«L ftfflBES 1 -4 0 5 6 0^ 

mmw 51-52857 *$mm 52-50 

5 6 0 ^ffi, #f$BS 52-59860 ^«^« 
PS 5 8 -9 7 8 9 5^««ldf±, * y*&m^Xm.m 

[0 0 0 3] £ffi*Jfe»S«£ LTJ*, 

* - * - /^ft en £ wfa^ - ^ h * jb ^ r am l t ^ 
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•1 

«3Bte»S« ?> > f - v ^ t° > £ ^ $ $j L X 

XA,-*-;\,&ffi&-t& 9 IT, ftMRfbtttftftttllg^ 

[0 0 0 4] Lri>L*#5>, /<v^v^^«fc >9flMLfc 

fciffict 9 U^^;i:^or^5 0 assess 

[0 0 0 5] 

20 (9, ^ ^^iaM/^™/^ia^MLMi 
[ooo6] aw**, n&gtfv&mmmzso 

[0 0 0 7] *J6W^flfe©B6«jfi, «#^2t<, L^t 
30 [0 0 0 8] ##lJl©ltea>@Wte, ^^-^-/UiBfflSB 

[o o o 9] *«M©5Siifdi^@Wfi, v^-rv^x 
S i ^ - ^flgfig xa i * is] h$ o r , '>4^isr^ 

[0 0 10] 

ffiftW^^^^^/vt'vtfflAI-S^v^^^jnxicJ; 

^Rnmmmm^m^^K^mmmm^m^Lx 

50 1-5ffiffcfflS^^^--/^-/^rtii5^iR9 «fc o \z.B$L£ii 



[0 0 1 1] JS9i#l*, SttW®^-^ h^^TTFM 

- * - /u»SSB <z> ffifitffi (c , ^7y^*t^:i^ 

£ «t "9 JFM Lfe^/u-^-/KO-*^M PgRfcHtrfiJi 

dli. HI 8 (A) &tf (B) f^f J:5(-, '<y*f-># 
Jjpx^J: 9 ffML7t*/u-*-/ui 0 loKEWoBHP 

a^jaiatc:*>s«j6as» (Ssiw7vkio2^ 

— * h l 0 A<nWWU< feoT^5815#l** # 
[0 0 12] *r-e*«W"Ctt, tett£4E<z>$Ba<M»P 

ZKH£*oT^£ffiffiffll«g7V Kl 0 2<Ortffl«iien» 

[0 0 13] Jft»Sffi<o»S»l^iS*tL5JfRKfk:tt» 
ffiSE'Sfl w * $ *(hIK SSo fffi ft £ *H iz T tf 
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[0 0 14] **3^/U"-^-/Wrta5(i|^^oT«fSC0 
/i mJJLt lei* 5 

[0 0 15] /^^^^fV^fipAWI /HZ> 

*Efti]fflqg|S) ^fiE1-5«®a5»iz(i x <o 

10 (S^^'V^V^^VlCjzoT^-yjfJDX^i^^lS^^ 
SLT^SSr&fSlcifci:, ffiAft]w«SSei5»i-ttai5'v?8iS 

ap«i<z>ss#) Mt>. f^lf^^-^nx^^r-r^^f 

20 [0016] *JgWOHIBSKfi9:co J; 9 I- LT Sgfif 
S S Hm&ffifctt JfetHMS * fflfk S *T?grt S ix 5 It* 

& X& ^ J: t9 ffM L ^ /l— * - /kz> ^ mmir 6 tz. 

u fcm , « ^ at B5 « i ^ e> ^ /u- ^ -jwm 
m m m p sue g f* t° v <d9cv&& % v$ a l x * - ^ - ^ 

^BlffifWBHP«fB<Djail{r*5«sa5>**— 

- ^ h S: ^ /u - * - / Wife iB (AiJ^ P Sfi & U«JS S fRffl P &T> 

[0 0 17] wOJ;5t-!8ifi-rix(i, Jft»3Elfi^«©^ 

XZZ> S «tor^/u-*-/uJ»ffl^OlglnttS:/hS < T? 
[0 0 1 8] r^8!iS*teT*li. ^/u-^-zW 

S fS3 fiJ^ ^ us (41 f y o) 9t »U * ffl A L r ^ 5 ^\ ^l^ffi 
50 aa : ffic0S?®fRiJ^5) fe^/u-^-zKO^ffiffllBBpfiBtUSiJ 
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[0 0 19] ^f*t°V^5fe^^HU^^J:9^^«ffi^ 
[0 0 2 0] 

[0 0 2 1 ] JRfiSEftttWflBt LtB^f-y 

- ^ X £ fr 5 o B XT~i/<D 

srWiht^ixtf, h t Lxmm®*8i^Z>® 

is t^assM- *5 ^ r * ^ - * - /md (rij ne as t r am $ 
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[0 0 2 2] ««^-* h<t LTffl&»Srffll\ 

[0023] mmmm^mmitmmoimz-fe^ 

[0 0 2 4] rc0#^T*t>, >:n- tf > ?TMk 

ji~7Mfikxut*m$M=t<>xh^\ 

[0 0 2 5] /jrfejfefftttffSrWSLfctr^, WfBBBBS 
I0 7 - 1 0 2 0 9 7 ^ffii^ ^/U-*-/KOrtSl5^«fS 
LTA 9 mm^-x h^ffl^T^/u- 

20 fr 0 J: 3 5 7 - 1 0 2 0 9 7 ^il-Tt 

£Pa^T6 0 HI-^/u-*-/Wrtai(iA!9^fc # fflJB 
[0 0 2 6] 

XhZ> Q !6taSttt4C9«ffiRtl ! lKffii±^(i, 

7 >- k 2 &t^asffi«iffl?s7 v k 3 %-&&$<mnm 
fe®%&Tfmffimmm®^%h?tiM&£iix^z 0 

co^BBcofiafS*-^ vr^ytflfo&tiXMl&ZtiX^Z,, 

z (Dimmmm 4 a»tko«s»ic 7 * y -/mt 

50 WJilS:«ffe:*-ii:T^fiJcSixT^-5 B 
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[0 0 2 7] fcjfc^/u-*-^ 1 &Mf$L1rZ>m&M*s 

4«ssi mi<o±m) xvmsm (HioTM) 

1 (^JSBSffllfflPffl l b (cfg^HW-rsffil* t°> 
b<7>fflH(^*)§JSffifa!|ffl®9V K3(7)rt««iias»4r^- 
[0 0 2 8] ^y^Dll:J:oT, SffiftlBHnSBi 

lite, ltl/^t\ 

fca-^L-ao*), ffi^sffi4(7)SffifiijMpgr ) i b^jg 

fcrt««a»3 a life, »U^yv?955>»i#ftLT^ft 

[0 0 2 9] */U-*-/U*«a5 5ti\ ffi»»C0<l;5* 

£>*ffifcl]fflPS5 1 aXtf8fffifAf|0HPaS 
1 bWOfflfcffiEf £»®8R# (2a, 3a) <£>±{lffi 

Wig-m, jSffift]«S7y K3^rtja»isiJ»3 a i^x y 
sssjfflij^®^^ K3«>rtjafti]SB5>3 a<ommx\ m 

ib li x 7b - /uiSffifls 5 (7) fifciffl tf^B «± * & < 
4S:Wift<, * * /i— * - /uWffiffls 5 ^ffiftfiS 

[0 0 3 0] *|i, **Wo3li!fto^(B<7?|5]KSffiS:S! 

^a«B8«±, 0 2 (a) ~ (c) cus^-m, ^/u- 
*-/i'imzik£&i&iz.$\,"Xhz>> M2 (a) 



(6) »8fl3p 10-51095 

10 

at/JBiiWIBa^v K3*^tp«B5«l«H«@»2 ' &t>* 
$ffi«0?§[El3S3 ' iMf&Ltz* «8Sfi4mii 
0. 8-1. 6mmt^^ ftftSffi 4 ©WffitCliEE* 
ixfc«B}SOJS^(i 3 5 // mffcofc, fttligoBfflSSJg? 
v K 2 Rtf SffiMWS? y K 3 t-*H£-r-5Sn»*lftiftS 

K4^^[Sfiij^b^>^^(7)^^v^>^tvr^^yf-> 

/u 1 ^^^fi^/i--*-^ 1 (^rtWdllgm-rsiKttJ 

[0 0 3 1 ] 0 2 (A) [LTikir J; 9 (Cjfti»S«4 

toSffiW^^^-^-vn <7>ffiS{IJfMjP^fi&{*t e v 
Ptf>3fci8SiPi ^Al/; 0 3if*i^P<z>5fc«8BPi 

Hii&Jg«5P2 <bKHi££^giP2 <£>5fcWiffM£ 
*Lfc«8tiiJf|5^«]Bija5P3 <ta>&«jfi£;h/C^S 0 fl§£& 
^95 P 2 f^^SffiP4 £#LT^5„ 10^Jg®P4 

fci6 s ffiftf vPWjfejSfflJPl «r^/u-^-/H (dffiA 
J6«f|5» (affiffif)*«7 V K 3 ^^/^flj^^) 3 a i>mi* 

UilfB»afii]a5P3 HJ;9, ^^-^-/urtdBtbi-S 
^ad^B^^'iJ<9I&^tv6 0 -^^tS*, 02 (B) ir^ 

1"«J: ffiffifty«H}S7^ K3wrtja«iaj»3 a ^^/u 
coKaaj5> b » e>ixT^^-^-/u i co^^^ 

Of«0-6 0g»| ftffiO&l>*Rttffl5P3 <D 

[DKSSffi^ttM. -i-ffitwlClST, iSimiHR-t'S 

40 [0 0 3 2] JSkll, El 2 (C) (C^-rjzpd, x^^y 

(DMi&jfc%m\\u u zimm*e> x 1 o- s n - c m^r^ 

fc e *f*Wt^tt, ffl&f***r«ffiM«»7VK2tf>± 

^r^fi, fflfi»S: 16 0-17 O^W-^ 
50 ztilzx , 11] 2 (C) ic^l-J; 5ll*ffifflffl?S7 
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v K2 iffiffiffllfiS? v K3 iSrffiftWdffiSicffilSI- 

[0 0 3 3] rcoj: 9i-LT^/$Lfc^/u-^-/^fa 
fflStOffiiSlia (7> K2 i7^K3 tOBfl(I) i:30m 

[0 0 3 4] 03 te, *M(Z)IsIKSKt08^ 

*/u-*-/MgKffi£*>Hl« («ffir#A1*tt) £^"f0 
r*feS„ ft*3, #0K:f3^T\ Af*#OT<D@i»8«o«F 

* /i— * - /HSftfii^ « ad & » L < Wi m x$ 5 <d a? frfr 

[0 0 3 5] 04 te, *«<7)|Hll8S«tia8(-^ 

0. 2&f fl 1<^V^<tO. 8#FW7iP^ttS^ 

t>, A(i*M©ll]iSS«w«Ftti»-efcf9, Bf*fl£*ffl<o 
Ii]l«SlS<0»ttitftT-*5o *H^5>1>, *«l<0|fi]»SiE« 

[0 0 3 6] 0 51*, *ffl<Z>ls]&fi«i:0 8l£^ 

Tt>, A(±*f«^©KSEK^«F(4tft-Cfc9, B(*ffi*ffl 
<0lH]KffiK^»<titRTS)5 8 *0J:9, *f«<0|H]J«S<S 

[0037] *mx-iz % i(*t s yp^*»i;i 

[0 0 3 8] 0 6 (A) - (C) li % *«9K7)ftfiCOH*S 
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«^lfi»ftco«lc A^f-^7*y -/MSflgSr^S S 

■£TJ?#-0. 8-1. 6mmtf>iffiS»&fl2ofc 0 iJc(-7^ 
y-^ttfB§*r8 0-10 OtJcO-^affi-CB^x-v 5 * 
T'MM^L^T;^ Jf^O. 0 3 SmmcD^S^ffiS 

ft ss/§ te* & 2 ft co * x v u * «co ic&/vfivtm xmm 

10 0-120 Kg/cm 2 T*M±L##Jb 1 7 0*C 

10 (c^x-^pflie^B^x-^ttffi) x?io«igoi 

Sit^SPg (ADEa^DjRBBJfefS 1 . 0 - 1 . 5 B#ffl) 

cof£ i-fifr^co * a— * - /K^iES^tffi S: WT -Sfifl^ffl <^> 
/<v^>^t°y^ffl^T^DX^/u— ^-/u-co^igffi^ 

fz> me (A) fi^/u-^-/n 1 *»dtL^lH]KSK 
o«BSBfffi**LTi/^s 0 0 6 (a) {CTfki-^o^. 1 

2tt*ffi«i)fflfg7^Kt?fc») 1 3l*Sffift|fflf67 ^ KT* 
fe^o tfetSStRl 4 0PSffifiW*??^/u— ^— 

i(:-^ji»t 0 yp' t P'605fe^Pi pi ' 

vp', p * PH#t^l*ALrt>^^-^-/n irt 
oMt'yp', p'o^fisajpi pi 'sr^/u- 

7j;-/n (cWiA1-St, 06 (B) lc^1-J:5*w. icffi 

fRIJ»7> Kl 2COrtja«6i55>l 2 a tJ5ffift|«B?g7> 
Kl 3cortJa«iaj$>i 3 a £;&S;*/i,-#-/H l(^rtffl5 

[0 0 3 9] J#C(L, 0 2 60 (C) t|Hj«(C^/U-/^-/U 
l^V, *WT*f*, ffiffi*** 16 0-17 o^co-sisr* 

1. smmmmtz^x, mmnzmtz^&tmz 

fc s rtbliJ: 1 ^ 0 6 (C) ti^-rj:^{c, 7>K12 

t k l 3 1 %mmft\z.$m\cmi'tz>*^-*-'\' 

50 t ! yP', P ' ^f^]B#(i^/^-^-/Uic|$AL/i^\ 



(8) 
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S7^K1 3^e>ffi-A1"5jif#tVi:(7)?g^S*oT 
[0 0 4 0] r^S(^lfiIKS««)»tt«:n^5fe 

R-ei*. 0 6 (a) ~ (o i^-t&mmmm? ^ ; 

-/^SffiT% iS^JIW 35/i m©7fTRE«)iaSffiiH}SlEl 

-/wwiia^ffiEi-s 7 v k 1 2 , 23 p^m^gftft 

[0041] r<^wr*j±, ^m-trv^ADX&t^ 
mxt, KffiMffl»7VK^rtffl«ja^^-^AnXi 

f*^vo*ffifl|«?S7 v K^e><^ttAiSffiWJfifi9> 
Kj&» t> <0f¥A <t *:»]* MfTX. tf J: t \ 
[0 0 4 2] **5±E#ff!lr*tt, ffitt^tLT, ifcSS 

£>6 0 Wx.fi, 0 7 (A) - (C) i^i-<fc 5*3fett« 
[0 0 4 3] 
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10 [0ffi^fB*/ittK] 

[0 1 ] '^m^mmmm^mmmmLtzwm 

K^^^-^-^W«a&t-t?a»^Brffi0T-S)6 e 
[0 2] (A) - (C) fi**Wwllteo^ffi^li]B 

£«Sr«iei"Sj8««rKWi-50r-feS e 
[0 3] K»t:ffl^fclH]BSS«waaB*Pfl<!:^/u--^ 

[0 4] WRtrffl^fciiia&sK^affltti^/u--^- 

ho 

20 [0 5] K»tcffl^fcliIBSK<7)tti»ffii^/i/-^-- 

[0 6] (A) - (C) W*«M<OffllC03llfe(7)?Bffi(O 

[0 7] (A) - (C) f**58W©3lil£<^ffi<0l§]B 
SKtcffli>SiSf#ify©ff||*:^-t-0-r:*>-5o 
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